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Introduction
The cryptocurrency bitcoin has posed great challenges and opportunities for policy makers, economists, entrepreneurs and consumers since its introduction by Satoshi Nakamoto in 2008. Bitcoin is different from any other asset on the financial market and thereby creates new possibilities for stakeholders with regard to risk management, portfolio analysis and consumer sentiment analysis. Though as bitcoin is still considered to be mysterious and not very well understood by many stakeholders in the financial market analysis of the capabilities of bitcoin with regard to different financial aspects must be performed.
Generally analysis of the financial capabilities of an asset often considers the liquidity, reactivity to the variance of other assets as well as the hedging abilities of the asset in question. Thereby the analysis will give a detailed view of the interaction of the financial asset in the market and what place is has comparably to other assets. Previous research has investigated the liquidity and means of exchange of bitcoin (Glaser et al. 2014) , the diversification possibilities (Briere et al, 2013) and the arbitrage possibilities (Gandal and Halaburda, 2014) . However this paper intends to explore the hedging capabilities of bitcoin thereby giving a more detailed view of the asset and its capabilities in portfolio analysis and risk management.
Bitcoin has previously been compared to gold as they have many similarities; the primary value is derived due to scarcity of supply, supply is not controlled by a government but independent agents, both assets have high price volatility and total supply is finite. As gold has well-known hedging capabilities against stocks, bonds and the American dollar bitcoin might exhibit similar correlations. This paper will thereby be modelled after previous research of gold using the same methodology. Thus the results can be compared and contrasted to get a sense of the comparable hedging capabilities of bitcoin. The paper will be structured as follow. Section 2 will introduce the data, the specification and methodology. Section 3 presents the results and section 4 concludes.
Data and Econometric Modelling
The data used for this paper is scoured from 
Models
Different models will be used to get a detailed view of the hedging capabilities of bitcoin against different assets and portfolios. The papers by Baur and Lucey (2010) and Capie et al (2005) investigated the hedging capabilities of gold against stocks, bonds and the American dollar. As gold and bitcoin have many similar traits the same methodology and similar explanatory variables will be applied in this paper. Both Baur and Lucey (2010) and Capie et al. (2005) assumed that the errors exhibited conditional autoregressive heteroscedasticity and thereby used asymmetric GARCH models to identify volatility correlations. Engle's Lagrange multiplier test showed high ARCH effects in the residuals of the bitcoin return which makes GARCH modelling suitable for this paper.
2 Additionally an AR(1) process was identified for the return on bitcoin which will be reflected in the mean equation similarly to the model by Capie et al. (2005) .
It is important to estimate asymmetric models to be able to describe the dynamic relationship between the variables in question. There is a tendency among time series for volatility to decline when return increase and rise when returns decrease, known as the leverage effect which makes asymmetry crucial in modelling. The models in this paper also distinguishes between the contemporaneous and lagged shock effects which is important in analysis. Asymmetric models will additionally be used to ensure comparability with the results from previous research. The variables included will however be different so direct comparability between coefficients are not possible. Therefore the models will be Threshold GARCH models introduced by Glosten, Jaganathan and Runkle (1993) with Gaussian normal distributed error. Baur and Lucey (2010) analysed the hedging capabilities of gold against the MSCI stock and bond total return indices using an asymmetric ARCH model. Similarly the model in this paper will analyse the relationship between the return on bitcoin and the FTSE Index in an asymmetric ARCH model which thereby will identify if bitcoin can be used as a hedge against the 100 largest companies by market capitalization listed on the London stock exchange. However to isolate this correlation one will have to assume that bitcoin does not (1) Capie et al. (2005) investigated the hedging capabilities of gold as a hedge against the dollar using an asymmetric GARCH. The paper originated their analysis with a crosscorrelogarm to establish the correlation between gold and the sterling-dollar, yen-dollar exchange rates. Building on that they estimated an asymmetric GARCH. The model in this paper will be a threshold GARCH to capture the dynamic relationship. The specification will thereby be similar to the one used by Capie et al. (2005) and leads to the following mean equation (3) and variance equation (4) for the dollar-euro exchange rate and (5) and (6) for the dollar-sterling exchange rates.
Hedge against the FTSE Index model

Hedge against the dollar model
Therefore the coefficient show if the return on bitcoin has a upward or downward drifting process which may be possible as seen in figure 1. The coefficient is the one particularly of interest as its sign and significance show whether bitcoin has hedging capabilities. These two approaches from previous research will investigate if bitcoin has any possibilities in risk management and portfolio analysis and will give further detail to the capabilities of bitcoin in the financial marketplace.
Results
The output of the Threshold GARCH model inspired by Baur and Lucey (2010) is shown in Table 2 . The sign and significance of the contemporaneous effect suggests that bitcoin is uncorrelated with the assets in the FTSE Index on average. Thereby the return on bitcoin is not affected by changes in the stock market which creates a possibility for investors to hedge some of the market risk. The result is similar to the ones found for gold by Baur and Lucey (2010) indicating that bitcoin and gold have similar hedging capabilities in the UK market. Investors in the United Kingdom can thereby use gold as well as bitcoin to counteract specific market risk as bitcoin is uncorrelated with the 100 largest companies by market capitalization listed on the London stock exchange and the return on gold is negatively correlated with the return on stocks and bonds in the UK market. Capie et al. (2005) found that gold can be used as a hedge against the dollar as it is not controlled by the same institutions as the ones controlling currencies. Bitcoin has the same characteristics as no government is controlling the production, so one could speculate that the same relationship would exists for bitcoin. To investigate the hedging capabilities of bitcoin, two exchange rates have been included in a crosscorrelogram, specifically the dollar-euro and dollar-sterling exchange rates. Table 3 shows the output and indicate that there are very small correlations and that the exchange rates positively lead the return on bitcoin. The contemporaneous effects are positive though very small suggesting that bitcoin cannot be used as a hedge against the exchange rates. However as the correlations are very small the dynamic relationship is likely to be short-term and one may therefore question their significance. 2012. This analysis also uses slightly different exchange rates which will also affect the conclusion. Furthermore bitcoin and gold are different in some regards and gold is much more established in the market as a tool for hedging so the results are likely to be different.
By estimating a Threshold-GARCH one can study these correlations in more detail. Table 4 shows the output of the estimated model and suggests that bitcoin can be used as a hedge against the dollar as the contemporaneous effect on both exchange rates are insignificant and thereby uncorrelated on average. Through the lagged dollar-euro exchange rate is positive and significant with the dollar-sterling exchange rate being positive and significant at the 90% significance level. Therefore any hedging capability is very short-term.
It is however likely that a short term hedging capability is enough as bitcoin is traded at very 
